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We know what nonpoint source pollution 
is, and why it’s important . . . 

• Rainfall, snowmelt, or irrigation runs over 
land or through the ground, picks up 
pollutants, and deposits them into rivers, 
lakes, or the ocean or introduces them into 
ground water. 
NPS pollution is responsible for more than 
half of the nation’s remaining water quality 
problems. 
The cumulative impact from many nonpoint 
sources degrades water quality. 

• 

• 
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Common NPS pollutants: nutrients 

NPK 

Nitrogen, 
phosphorus,

and 
potassium 

 

Common NPS pollutants: bacteria 
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Other water quality measures: pH
 

• 

• 

• 

• 

Measure of hydrogen ion 
concentration 
Typically 6.5 s.u. to 9.0 
s.u. needed for most 

biota
 
Determines the solubility 
and bioavailability of
various chemicals 
Useful for detecting acid 
mine drainage, poor 
wastewater treatment 
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Other WQ measures: conductivity 
O

il and G
a

W
ell D

ischarge
Water's ability to conduct electricity, 
an indicator of total dissolved solids (TDS) 
The higher the number, the poorer the wate quality. 
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Other measures: 
dissolved oxygen 

Helps to detect sewage, 
organic loading, oxidizing 

chemical inputs 
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Mayfly Adult 

Helgrammite Larva Dobsonfly Adult 

Mayfly Larva 

Other measures: Macroinvertebrate 
analysis – inexpensive & comprehensive 

Stonefly Larva 

Stonefly Adult 

Dragonfly Larva 
Dragonfly Adult 
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Chemical 
Variables 

Flow
 
Regime
 

Water quality measurement categories 

Water Resource 
Integrity 

Biotic 
Factors 

Habitat 
Structure 

Energy 
Source 
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Measurable 
parameters 

Measurable 
parameters 
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Water Quality Standards
 
• 

• 

WQSs establish formal (legal) 
approaches for protecting water
quality 

Key elements: 
–

–

–

 Designated uses – what 

beneficial uses apply?
 
 Water quality criteria – based 

on designated uses
 
 Antidegradation – keep clean 

waters clean!
 

WQS: Process 
• 
• 

• 

• 

• 

WQS established by states and tribes 
EPA must review/approve prior to becoming 
effective 
If EPA disapproves a state or tribe WQS and 
state or tribe doesn't revise it, EPA promulgates 
a WQS 
Public review and comment at state, tribal,  	and 
federal levels (if EPA promulgates) 
States and tribes must review their WQS every 
three years and submit them to EPA 
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Indian Tribes and WQS/CWA 

• Section 518 of the CWA: Under specific 
circumstances EPA is to “treat tribes as 
states” with regard to CWA programs, 
including:
– 
– 
–
–
– 

Water quality standards
Water quality monitoring and reporting

TMDLs 
  
NPDES 
  
Various CWA grant programs 

WQS: Designating Waterbody Uses 

The General Rules 

• 
• 
• 
• 
• 
• 

Must designate all “existing” uses 
Fishable/swimmable required, with rare exceptions 
"Waste transport" not OK 
Multiple uses OK; “most sensitive use reigns” 
Can consider economic factors 
Must not preclude attainment of downstream WQS 
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WQS: Designated Use Categories 

• 

• 

• 
• 

• 
• 
• 

Drinking Water 
– Treated/Untreated

Human Contact 
– Noncontact/Secondary/Primary (continuous)

Fish, shellfish consumption 
Aquatic life 
– 
– 

Warmwater species/habitat 
Coldwater species/habitat

Agriculture Water Supply
Industrial Water Supply
Cultural/Ceremonial Uses 

WQS: WQ Criteria (WQC)
 
• 

(
• 

• 

Consistent scientifically with 
protecting all designated uses
DUs) 

Basic types of criteria 
–
–
 Narrative/numeric 
 Water column/sediment/fish tissue 

Criteria can apply to: 
– Aquatic life 

• Pollutant-specific/aquatic 
community indices 

– 

– 

Human health (drinking & fish 
consumption) 
Wildlife (semiaquatic/food chain 
effects) 
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Physical, chemical, and biological factors are most often 
addressed by numeric or narrative water quality criteria 

WQS: Narrative Criteria 
• Waters must be "free from" 

– Oil, scum, and floating debris in 
amounts that are unsightly 
Putrescent or otherwise 
objectionable bottom deposits 
Nuisance levels of odor, color, or 
other conditions 
Undesirable or nuisance aquatic life 
Substances in amounts toxic to 
humans or aquatic life 

– 

– 

– 
– 

Usually apply to all waters, regardless of use designation 
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WQS: Numeric Criteria 

• Parameter-specific: DO, temp., turbidity, N,
P, Cu, dioxin, etc. 
–Level/concentration: 1 mg/L, 5 mg/kg 

Duration: –
• Acute: instantaneous, 1-hour, 1-day 
Chronic: 4-day, 7-day, 30-day • 

–Recurrence interval: 1 year, 3 years 

WQS: Criteria for primary contact 
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WQC: Aquatic Life Support 

WQS: Biological Criteria 

Good             Mid-Range          Poor 
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WQS: Antidegradation
 

Ap
pl

y 
An

tid
eg

ra
da

tio
n • 

• 

• 

No activities approved that cause violation 
of minimum WQ criteria (Tier 1)
 
If water is “cleaner” than WQ criteria, can’t 
degrade UNLESS important social/ 
economic benefits are shown; must do an 
alternatives analysis (Tier 2) 
Outstanding national resource waters 
cannot be degraded (Tier 3) 
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Good 

Tier 3 

10 mg/L 

Tier 2 

18 mg/L Tier 1 

Outstanding 

Do not 
degrade 

Current 

NR Water 

Must justify 
WQ 

WQC 
No WQC 

violations 

Bad 

Antidegradation Overview 
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